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FOREWORD 


This  report  was  prepares  by  Major  Neville  P,  Clarke,  USAF,  VC,  Chief., 
Vibration  and  Impact  Branch,  Biodynamics  and  Bionics  Division  of  the  Biophysics 
Laboratory,  Aerospace  Medical  Research  Laboratories,  with  the  assistance  of 
Mr.  Stephen  J.  Doelker,  University  of  Dayton,  Dayton,  Ohio.  The  data  reduction 
was  accomplished  under  Project  7231,  "Biodynamics  of  Aerospace  Operations, " 

Task  723101,  "Effects  of  Vibration  and  Impact."  The  data  for  this  report  were 
taken  from  clinical  and  postmortem  records  of  experimental  animals  used  ir  the 
development  program  for  the  B-58  escape  capsule.  The  tables  were  compiled  in 
June  1965. 

This  technical  report  has  been  reviewed  and  is  approved. 

J.  W.  HEIM,  PhD 

Technical  Director 

Biophysics  Laboratory 

Aerospace  Medical  Research  Laboratories 
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ABSTRACT 


Zoometric  measurements  and  organ  weights  of  13  black  bears  used  as  experimental 
animals  in  the  B-58  escape  capsule  development  program  are  reported.  These  data  are 
intended  for  use  in  future  experiments  where  external  dimensions  of  the  test  animal  are 
required  and  for  useful  information  in  determining  the  comparability  of  the  black  bear 
to  man  in  terms  of  biodynamics  characteristics. 
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SECTION  I 


INTRODUCTION 

The  black,  bear  has  become  one  of  the  experimental  animals  used  in  biodynamics 
research  as  a  "comparative  analog"  of  man  (refs.  5,  '/).  In  this  use,  there  are 
recognized  similarities  and  dissimilarities.  One  of  the  more  extensive  experimental 
uses  made  of  the  bear  was  as  the  experimental  animal  in  the  live  tests  which 
supported  the  development  and  evaluation  of  the  El-58  escape  capsule  (ref.  2).  In 
this  program,  13  adolescent  animals,  12  American  and  1  Himalayan  black  bears  were 
used  in  impact  tests,  high-speed  sled  ejection  tests,  and  ejections  from  a  specially 
modified  B-58  aircraft.  Responses  to  the  resulting  acceleration  environment  were 
evaluated  both  clinically  and  by  postmortem  examination. 

During  the  course  of  these  experiments,  the  lack  of  zoometric  data  on  the  bear 
was  recognized  as  a  problem  in  terms  of  design  of  special  support  and  restraint 
systems  for  the  animal  and  in  establishing  spatial  geometry  of  the  hardware  immedi¬ 
ately  surrounding  the  subject  comparable  to  that  proposed  for  man. 

Evaluation  of  the  bear,  as  an  experimental  animal,  in  terns  of  the  comparability 
of  his  biodynamic  characteristics  to  those  of  man,  is  a  continuing  effort  (ret.  4). 

For  instance,  in  present  programs,  measurement  of  the  whole  body  impedance  and 
tissue  strength  and  Young's  modulus  of  bear  organs  are  being  made.  One  of  the 
problems  in  making  the  comparison  between  bear  and  man  is  that  there  do  not  yet 
exist  sufficient  numbers  of  measurements  of  organ  weights  of  the  bear. 

Even  though  the  measurements  and,  in  some  cases,  the  postmortem  examinations 
of  the  animals  used  in  the  B-58  experiments  were  made  under  field  conditions  and  are 
not  sophisticated  or  complete,  the  data  collected  in  this  program  are  presented  herein 
to  provide  some  additional  information  on  the  physical  characteristics  of  the  black 
bear. 


SECTION  II 
METHODS 


ZOOMETRIC  MEASUREMENTS: 

Measurements  were  made  with  the  animals  under  general  anesthesia  as  a  part  of 
the  pretest  procedure.  The  animals  were  fasted  12  hours  prior  to  administration  of 
anesthetic.  Measurements  were  made  with  a  flexible  metal  tape  measure.  The 
results  are  compared  in  Table  I  to  the  50th  percentile  man  (ref.  6). 

ORGAN  WEIGHTS: 

Whole  body  weights  were  made  at  the  time  of  necropsy.  The  animals  were 
anesthetized  with  pentobarbital  sodium  (ref.  3)  and  sacrificed  for  postmortem  exami¬ 
nation  by  exsanguination.  This  procedure,  which  was  done  to  facilitate  recognition 
of  minute  hemorrhages  in  the  tissues,  probably  contributed  to  the  difference  in  organ 
weights  between  the  bear  and  human,  particularly  for  tissues  such  as  lung,  spleen, 
and  liver  (Table  II) .  Organ  weights  obtained  at  necropsy  are  expressed  in  Table  III 
^s  the  ratio  of  organ  to  whole  body  weight,  for  both  the  bear  subjects  and  the  reference 
1th  percentile  human  (ref.  1) . 
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TABLE  I 
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TABLE  II 


Brain  0.005  0.004 
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